(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication numi:>er: 200232SS72 A 
(43) Date of publication of application: 12.11.02 



(51 ) Int. CI 



C12N 15/09 
A01H 5/00 
C12N S/10 



(21) Application number: 2001349550 

(22) D£Vt6 afflling: 15.11.01 



(30) Priorliy: 



25.12.00 JP 2000392157 



(71) Applicant: 

(72) Inventor: 



UNIV OSAKA 

KOBAYASHI AKIO 
FUKUl KIICHI 
HARASHIMA TAKASHI 
FUKUZAKI EIICHIRO 
KAJIYAMA SHINICHIRO 
OKUDASHINYA 
SHOJI TAKESHI 



(54) METHOD FOR INTRODUCING EXOGENOUS 
SUBSTANCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method far 
introducing an exogenous subslance, capable of 
introducing the exogenous substance into a living cell, 
by utilizing high working characteristics which the 
laser beam has so as to break chemical bonds of a 
blopolymer which forme a plant cell wall. 



SOLUTION: This method for introducing Itie exogenous 
substance comprises positioning a small particle 
supporting the exogenous substance on a part of the cell 
surface of the living cell and subjecting the part of 
the cell surface to laser beam in^diation so that a 
perforation is given on the cell wall and/or cell 
membrane and the exogenous substance Is Introduced 
into Ihe living cell at the same time. 
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JKW^cl^^L. KbX^^:?'c3 F::^^:^ F 

m^mi 7] m. mm. 

20 [If 1 8 ] m^m 1 1 x^^ 1 5 m(^cmm(o-y^m^ 

[0 0 0 1 ] 

A-r m^mm<DmA:^m^cm^ ^ . 

[0 0 0 2] 

m^omm] Mi^^m(D9mmm^mm(^cmAr6 

30 AT^7^^^(v^^nH'>e^ci:^t^3>r£). 

^m) . ^m<DMm^mmLtcmAm (r^n^'^^^f-y 

[0 0 0 3 ] v^^n-Y>-:;?;^^i^a>ffi^*, 

m(^m^mmm^riALxi.><'j^m-v^6. ccoi^m 

40 5Ri^w^ASr*^o 

[0 0 0 4 ] hxiit. 
v°xi h X h B!6^r£&c> y 4< V Ali^ri <H';<?^* 

Y^n-^fcAmwrn^y'^v^^'yTsVi^chx. mm(om 

ja i !j< y X ^ > ^ y n - ; r lii-^ $ i± ^ c i J: «9 

®e^;5:^A-r^::^r*-c^^. y ^y-^Aiife^rS^^. y 

[0 0 0 5 ] m{mj:t<Dm.mmmL'fdmAmt i^x 

50 T i'f'yT.^Y^M^r^UJ'^i^'r^J'^A^mmi^ 
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[0 0 0 6 ] fliaiiitt^?Lii$i±^:i:U^ haA^U-^y 
[0 00 7 ] ^/c. >^L//c^S{»S 

[0 0 0 8] 
iK5<Z)f^fi£ ^>»!^ 5 tin ^ „ 

[0 0 0 9] m.^(0^\^m 

7sY\t^ h^iimtim ^ tc^. mMmmo:>n^<D i mm 
[0010] u/c/O^^r. mf'p^^^Mr. yiflitt^w 



(3) 2 0 0 2 - 3 2 5 5 7 2 
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^x^\]htixi>rj:i,\ 

[0 0 1 1 ] ^cr. :^mM(Dsmu. u-'^-^com 

[0012] 

10 mm^m'{kr 6fc^(D^m ^^^mm^u. ±mmm 

mxmi^m^^xmm. m^^mmtmmrj: ^(Dmmrj: 
mmmi^c MLxtmi^m^^ct'/)Sx^^ct(fcms 

[ 0 0 1 3 ] BP^. :^§^m<D^]^^mw<Dmxyf-{m. ^ 

r> mmmsLi^/^ tc\tm^cmi^m^if . m,m-^i^mox 

L\^^mMmm^c%s\^>x . mmmtmmn^xh^ . strsB 
mmmm<ommmo:>'pu< th-%wm^^^x\.^i>c 

[0015] ^/c. ^mm9^^mn(DmKi^m<ou^ 

i.\.>mmmm^c^\^>x . mmm.(om=^^. \^-^-it^ 

m^<Dm^^t> ^xr^ctK^mf'yct ^mm t -r 
^) (J 

[0016] t,fc. ^mm(o9\-^mm.<omKiim<oB^ 

30 Ul^t^^iiL/T^^. n^'^^ioK aSO-OlMm-lOMmCDa 

[0 0 1 7 ] */c. ^mm9\m9m.<omK-nm(oit}i^ 

V - A -C ^ C i ^ *f it cb T S o 
[0 0 1 8 ] $/c. :*|gBj<D^1.5feegjWc?:>»A:^iS(D$?$ 

[0019] ^/c. *ffeBJ(5!>i'f*f|^aC7)^A*?iCD$f s 

*^t^5SSo'«'fb^iJ^^ti'7Ki§tt*?^*P WfbSi^il^^ 

[ 0 0 2 0 ] s/c. *ife?g(D5i'*ig?wco2iA:^r£<7>»* 

•j^A-C^O. SyiaWbSiJ:0^^'fb:^;U^'^A'C&D. MIB 
[ 0 0 2 1 ] ^/c. :$:%0^cD^^h*4^5WcD»A^r*CDSf ^ 
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[0 02 2] *fc. :^mM(D9\-Mmm(DmAi^m<Dift 

SIR a n -?> < i i« ^ ^ c i ^ i -r o 

[0 0 2 3 ] t.fc. ^mMco9\-^mm<Dmxy^mo:>0^ 

L^^mmtLXiit. MiSmW^K DNA. RNA. ^VZI^^ 

[0 0 2 4] tfc. ^mMcon^mmcomAyfmmj^ 

im^n^mm^mx^ ^ct ^mm tt-^. 

[0 0 2 5 ] ttc. ^^moyn^^mcomAJ^^iioif^ 

[0 0 2 6] ^fc, :^§m(0:^y :s,x2V''y:A Vityjitv' 

m.<D-%^^wi^hfciks mmMnmmmcmymmmm 

[0 02 7] ^/^c. :^^mo:>:;Ky :r.ny''y:^VXU:f\:x 

hy'^y:^ hit^^j^mmjtbi^pMmtbxk:^. 
wmm^K m. mm. mmm. ^ 

[0 0 2 8 ] ^tc. :^mMmmnmwit. :^mM<Dn 
^i^m(DmAyom^m\.>xmBmm^mAbfcc t 

[0 0 2 9] 

mm<omm(Dmm] :^mM(Dn^mm(DmAyfmt. 

/xummm(o-'m(^cmncmimmr ^ i><Dx$:> 
m-^. :^mM<Dnmim<DmA-j^m^t. i) mm& 

(D±tai) ~3) (D\.>'rM^%mi^>xm)&r^ct 



(4) 2 0 0 2 - 3 2 5 5 7 2 
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[0 0 3 0 ] ^ T\ ^mmo:>mmmmm<D-m^m^m 

mi^m D x^^mm^mmmmiH'^mA'r^Mmdc 
'^i.^xmm'^^o 

[0 0 3 1 ] :$imM^cm^^^u-v'-u. m^^cm'm^ti 
-b'-^A;^^':/ vmno^m^u. m^mfomtA^^m 

x^6o Di\JMm(Dmmmmmc{i>tj:<^ rnxmrnm 
mm:^^)\^^-j&^mmmmt^cj:-.xmxm^^^ 

[0 0 3 2] &m^(ou-^-(omm^mc-:)\,>x 
iit. &mcommitcj:^xm's.m.Mt^cti)^x^^. 

[0 0 3 3] U-1f-CDx^^;^^-^K^cot>T^>#^C 

PR^^ni^jrl^TO^. l-lOOmJ/cm^ CDlEHr^^o ffSU 
<^^. 30--80m3/cm'CD$gH^^^o :fy^:fy>^UWt Lfc 

SML. mm((C^'^-i^'/)^A^^^fcibX^^. ^tc. # 

C(DJ:^tj:m'^(D0MtJ:MW^t. SOO-^ZOOmJ/cm'-C* 

[0 0 34] U-^-COiatJt bXiit. l~1000mJ/cm* 
(D^mX^:>^o ilf^b<iit. lO-^lOOmJ/cm'CDfBSr^ 

40 u-'^-^<Dmmticj;:':^x. n^ti^micDA^^ 

^t. mA^^^^mm<DA^^^chJ:Kim^mm^tirj: 

Ige^/h^l^i^M^^A-r^JS^^c^^. 1 -loO/Ltm^SS 

[0 0 3 5] :^mM('C^6\.^xu. mMBMm(D~'mc9\' 
50 ^fK5W€fflj^L/c/m^^s<o a&^i^wcDttjaM^s. 



7 

[0 0 3 6] /mi^(Dmmy^mt urt^. m^u. 

[0 0 3 7 ] ccx. 9\^'^'m^mmhfum.^(DV^)& 

[0 0 3 8 ] UT. t:^-X^Wci 

-So 

[0 03 9] 9}-^m<ommt. mitmm^^^f^cmo 

>mi^h voAm^mf^ct-^^x^^o mitmtbx 
iit. mttf^i'U^Am^mf^ct'^^x^^. com 

t">i2'> vm^m^^n^wfoy^n- (1) (9) 

[0 04 0 ] (1) mit^ ^m^cm\U ^(D9\-MUM^'M 

ms^h^i^ummr^mmtvxu^i.. mtmcwm 

(3) 7j<iiaiD:'j^^-enci;f:) *>'^-^m^i:bm^WT'Sc: 
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( 4) mi'^mmm^x^ ^cto 

(6) mm(D^^^mmbrj:i.^ct. 

(D^mx^mcim^n^ct. 

10 (9) mmiHx^t. 9^m^m^W(.m^^ct. 

[0 04 1 ] rj:^^ ±^<D (1) - (9) (D^f^^mtcr 

-^t^mm^M^x. m^ubxyji^itr^o cn^cj^o 

20 X. i^^-xrtgpso^'^ffi^c^^F^tfm^sg'r^s^so. 

Ol-^lO/umCOt'-X^ffJ^-r-^Cij&^rtSo 

"ho 

[0 042] ;$:|l?gtcffll^-Sb'-X<bLr^*. Sf*L/< 

'So 

[0 04 3 ] ^fc. T)i^>mmm^^Ji^y-^-^m 
mbxm^i'^^jimmt mit:^)iyuoAmm^cmrLx 

K::^ h y *i'A7KSM^^50mMZ)J©jb:^;l/^»5 A7KS?^^C 

STT^i. *31?g^7KcI:^i:bM:05]gl=»y;l^^l^S^T^ 

Ci:0^r#^o 0^L<iit. r)]y^lymi^ h V0A7i<m 

40 jSo?^JK^So.5%-'3%t?*«9. ±a^b;^7;L'V'i'A?iim^. 

8!:^ h y »^ A7j<^§t«(DtgjK:050.25%«T. X^^S:^;U^> 
»i'A?gS:0^25mMt^TCD«^^C^^, T^m^^^t^ hV^A 

h y ^A7i<«?^cr)rfiK:0^3%«±r^^. 
fflW^'cCif-fX (lO/im-'O.lMm) (Db-X^f^SJT^i^C 

0^L< t*. r;u^>ffif:^ h y A7Kig?g(Dv«s^ 

50 [ 0 0 4 4 ] ^/"c. l0rrivl(Z)ia'fb;0;l/^'C'A7K'S^KtC^^^ 
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[0 04 5] b-XCD##^d:. 10rrMDS^t:^;U->»>'Acti 

[0 04 6] ^/c. :^jw>^Amm^i^mtr6<D lo 

[0 04 7] CCOct^^C. :^mn^C^\^^X\-X. /JvfiT-^ 

[0 0 4 8 ] m&^mtbrU. DNA. Rm. :tVtiy^^ 20 

[0 05 0] ^j::^. \:^-:^<Di^^^i)mmx^^m^. 

aflO.Ol-'lMm-e^^o 40 

[oo5n^»5^?^. tb. ^i^^r,^x/NA;^^- 
[0 05 2] mmom^. n^mm^^m-^ 
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|4So.01--lMm"r^'5o 
[0 0 5 3 ] ^XCC. ^$Hl«S^<:u--1f--:)t:^MI^U. MIB 

wmmimni'^^ ^^^^ ^u^yt^:^^ ^-^mi^rmm 
&mp^ ^n^^m ^ aSA*r ^ m^^c -^i^xmrnr^. 
[0054] u-if-<Dmm. u-^-omsi^f^. 

^ ^-^m^>^i^mc^\^>xhmm^ ti^^x% 

[0 0 5 5 ] ^fc. #AUf#^?f*^K^K^COC^r*>. ± 

AUr^bMi^o 

[0 0 5 6 ] /m^^/ror^A-r^w-^. /MS^cDf^ 

^T^a. n^m'(o^\^m^c-o^^x\t. }LW(oh(o^mm 

[0 05 7] ;^C^C. ^«^CU--1f-^3fe?:mu. MIB 

# . fy ib^wsp^ ^^m^m^mA-^- ^Jim^c-oi^xwi 

[0 05 8] m.n<o »; xhv-as£^c 

<. mmnnmtrj:^i)K :^mm(o^\^mm.(omAiiit^ 

[0 0 5 9 ] V 4<y - A<D^m(fC^(t. VrT^V-A^^t^ 

'jt<y-A^^t^mmtiyXiit. jj<ux^u>i^' 

yr3-;l/. :S{t:;^;Ui^';^ A^^^tf^^ 

Kiti^L'xm'S.mmT^o ^>^h-Mt. mm^^^tc 
^^oxmrnmrn^^o 

[0 06 0] U-1f-i y;J<V-A*^i$I^tD#CCj;-? 

X. wFom.^.^^^^. m'^<DVyi<y-j>^mx{t. mm 
:^hitbtcmm^mi>^sm^^^^o btc^^-^x. mA 

[0 0 6 1 ] i:C63&5, *|i|B^CDU-1f-<i; y)J<V-A 
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[0 0 6 2] rj:i6. u-^-<Dmm. U-'^-Ofm^ 

[0 0 6 3] ^tc. mAbm^n^mm(tcr)\,>xi>. ± 
[0 064] 'A(fC. ^mMcomm^mm^ ^ n •7' 

mmm^mm('cmmm±w<Dy'uhy''y:^bit 
[0 06 5] m^^mmt oxu. m. ts. ^ 

[0 0 6 6] :$:^0JCDX:? h^bXi^v'P h:?' 

[0 0 6 7] -mc. mmmmum^m'pmmmmtm 
UK^. mm^x^tcv^^mcm^xh'^m^^hmm^^s 

[0 0 6 8 ] htci^^-oX. a^O'^'a b:?'^;^ 

^\^mm^mKhfcmm^mm^'^^<Dtm%tx^ 

it'irhctf)^x%^fmxn:< . — gpcD^r^'n bt^'-^x 40 

^f^at. mmnmo:>mnn^^±^f^ct:fymnx^ 
[0 06 9] mmM^mmmt ox^t. m^i^t. ^)\^y 

^m^i^ c ti^^x^ 6. mm^mmmommt lx 
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Lx$>^fc^. mMy'^hy''y:^hit(Dfcmcm^>^n 
6mmi&m<^^i>{&i^^o.-i%--2%<Dmmt^^cti)^x 

(D^y'U W'yT. Y\t^h^Lti^X^^. 
[0 07 0 ] P-lf-CDflW. U-1f-CDMW*ft. U 

mt^ctti^x^^. 

'fm^=i'^MK^z>iiW^m\^^xmkmmmK^\\x 

[0 07 2 ] ±^BCDJ: ^ic*^H^^D^1■*^l^^cD»A:??^^ 
^ ^ l^^^AXW^Cl^K U/cmfei*^(DgA D N A 

[0 07 3] ^fc±M(D^')K-:^mm9\'m^w(omx 
■jrmt. m^^-)^'^>^wm^cmKr^^ti^'^x^^. 

-a:7'^ Ftt?J^;l'^>^.c^^. WWfflUSOc^ATti 
[0 0 7 4 ] [sl^Sic. :7t hTl^+e»?5:i'(7:)$xatt 

;^;ut*>, y>^9^>, y>'5='y-;u?&:a'*^A'r^c<b 

xmwm^cm&kh^r\.^mmDmm'm'\^^\^Ai^'^tc 

(0^mm.x(Ow^^. mMxo:>m^mf^^<o:^ V u:^ 

^mr^m'\^^\^±^^^^cthx^^^ 

[0 0 7 5 ] 

m-^^i^K ^mmt. ymmmm^cm^i^xmm.^n^ 
Mmxutsi\i>. 
[0 07 6] mmm i 

u-lf-CDM«mcJt^®^MFSl^c5iA'r^c i 

—dCj^K^, j:^N;l/^^-^K30--90m3/cm'r\ 10X10-- 3 
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ox30MmO!:)^?L^iac:f/co ^^^^^mmm(tcu-if- 

ii U r L r I. > -g) C i ^ MTT^c J; 0 ifgfi b /Co 

[0 07 7] $^CC, a:^^u^]y-'^-mm^cj:um 

cm\ M<^f5H20X20Aim^ . i6;gl93nmr4) o/Co 
^^WSCD WMcoff ?Lco?fJtt^^t-o g| J: 0 . ^ 

(a) X 

[0 0 7 8] ;^^c. ^feHc/ha^^fflc^r . ^mp^^ 

^fiS^^tirC^^^Tlafe^CDFLUORESCEIN ISOTHIOCYANE 
TE-DEXrRANCa?i5 FITC-Dext ran) ^ ffl I > /Co Sffl L tc FITC 

[0 07 9] ym^(Di'm 

1 %t;1'^^">K:^ h V •^Acioo/i 1 )<h vr ^^vr;^ 

r^-;l/(900/i 1 )^i.5m 1 ^ ^ ^ -y^ f^c^^S. 

[0 0 8 0 ] mM\H^(OMK 

-'»f--?fcC193nm)^. MWffim00/Lini\ X^TOl/^^^ffi 

O.l/i IflSfBTL. ^(D±/v?^6 ^ ^E>^CArFX^^'V 

[0 0 8 1 ] I^TOSMT^. 2iAU/c/ha-?-<D«ifl!^tf 
r^/c. OLYMPUS BX5(ffliEAli|{^^^C^|-fK:)t^gBX-FL 

(U-MNIBA) V ^ }V^-y^C^\,^X. FITCO^^^a^ 

um-T-cofflsart-^^cD^A^iiii^uAio m^mm\yfcn 

CD^:)fefr<^ll|2 (a) ^C. ?^tlifft^g|2 (b) (C^To C 

[0 08 2] mmm 2 
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[0 08 3] ^v;^^^*||^«0cx+^'vu-1f-^cj: 

«3> ^Sso-^-gOmJ/cm^ ti". 10x10^30x30 

[0 0 8 4] mtms 

10 tCo U-lf-<DJ^^-)V^^-^&^t. 30'-'90mJ/cm\ 10 
XlO'^30X30MmCiO#?L^iat:f/c. U-1f-JjPX^cJ:0 

[0 0 8 5 ] mmm^r u ^^v-Ammi^mAm 

FITC-DEXTRAN 

^'^Vcfc 0 tin FLUORESCEIN ISOn-IIOCYANETE 

-DEXTRAN (M^aJ^ FITC-Dext ran) ^ffll^/c« SfflL/'cFITC 
-DEXrRAN(D^^a{^. Jlf^CRg^L/J^l^o 

20 [0 0 8 6 ] Vyi<V-A<DmM 

L-Qf-Dioleoyl Phosphatidyl ethanol amine <i:N-[l-(2, 
3-Di ol eoyl oxy) p ropyl ] -N , N , N-t ri methyl -ammoni um <b 

/Co ^n-e'n200MiT'r?'ig^u. fas. «j±Tri^aa 

;05i^S-C^/Co CCDftH-^. FITC-Dextran^ti^i^l4i§ffi 

SOiUlCDMfWMlOrriVl Tris-HCl pH5 .S^&y^^P b . 1 5^P 

30 ^^fSimcj^Jgig^L/. FITC-Dext ran^rt^L 

/cU^V-A^f^ML/c. 
[0 0 8 7 ] Wl^^CDaiA 

2 H ra7j<^|g^S U/c ^ ^^fflte^^ f:) w f;) . 

lEH^^s ioo/(?^6 400 Mm^ -C, x^s;l/^^-SJgt^, 20 
7^^;^ h^>^QfS$#/cU>i<V-A^«L/c (6%5i< 
40 »?S^«T'r'2)o aTL/c7j<«?g±^x^i^vU'-if3fe 
[0 0 8 8 ] z»AU>j<V-ACr)8l^ 

aYMPUS BX5(ffliE5:saa^icMI^^3feJtgBX-FU5:BX0 

>f^^:f/cm*sM{tii^ffli^'c. ^m^mmimm (u-mnib 

A) :7 -/^u^-T^c^b^i^r, FiTccDmT^^fll^U/Mi-?' 

[0 0 8 9] mmm 5 

50 [0 0 9 0 ] ^e^- 60 mq ^1.5ml mm^^L^^ 
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■Ca-^S^gffi^ ji>C^U/c (HITACHI hi mac CF15R S 

T15A23 n-^-) o -hit^l^^. m1 

jjn^r 1 ^mmnhtco i ^^^gu/cti^cioooorpm -c 

L//Co 50 Ml T-:?. 1.5ml ^iSfi®'l:^9='^-:7'^C:^ab 

t: -20 "c i?ffiffiT^^rffi#Lfc„ 1.5 ml faas^CN 

^:^-y'kc^&,i, -20 "C ffi^uri^/c^SiF-^ 25 M 10 

1 ^ilfL/l>l.5 ml mMn^\J^^::^-^^c^&.h. <fc<ii 
3f L/Co 3 Mq (DV'^yTs^ F DNA (r^g : 1 mg / ml) 
^m^X2--3^W.P^\^tCo a6iC25 Ml Q2.5MCaC 
1^ ^m^X2--3^W.¥^hfCo ^^(ClO Ml CD 0.1 M 

U/ct^iC 15000 rpm ri ^jt/CNU/Co ±rS^^^ 70 % 
]S*^6^^C 30 Ml (O 100 % x^^y-Ji/^cMSb^^^i-f 

i^acosii^^tf o/c. ^i^t*. asi Mm (om^im 

Lfc^ mmi'fU. ttS 20 nm (Dm^^mvfc^ 

X ^ K DNACOffltiCC^^, BIO-RAD ftCO Quantum Prep ^ 

[0 0 9 1 ] c:coJ:^^c^e^^^S§^/c::7^^;^5 F 

icoptra (Sra) 10 X 10 Mm EH^^cDA^^r. 60 
0 mJ / cm^ CDU-1f J:.^^;^^^"-^JK"e^-1f^^X*^f 30 

*^^W^A^7f^^c, 0.2 M v> 

^ F -^l/^^t^ 0.5 % «^Jgm^cSi*UJSff$Mm«^ 



40 



[0 0 9 2] *<*w^cts. ^mmim^i^^m^m 

- <Z)TrjS£ :t "7 > ^ ^ ^(DWtW^^Wt ^ > ^ ^^ ^ :3 
^ F'^'SiSG^C Grean Fluprescense Protein (GFP) ) 

€iiS^ii^/c^y ^itf:^T-^ffl^^/co ^(D^^'ymiaF^ 

>>'>'Xttii(DjEAliI^3fe§ia^ (BX-50) ^fflC^/Co ^ 
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/Co ^7Kffl^^cffii^/cM7lc::''r;l'3?-tS. (u-mwib2,u- 

MA/IBA2,U-MNIBA2) t?^o/"Co 

[0 09 3 ] SIJS^iJ 6 

^fei^ij5i|^«co:^ffi^c J: «9 ^*4-?^icK« U/c D N A 
7"^X^ F^cD^A^fS^/c„ 

[0 094] ^^^^^^mmU^ 0.5 M F-;b 

^^t^ 0.5 % ^^igtt^Cg^L. M?fJM:»Bt^tfo 
/to MJfJM^tt^CcfcO^D/cmSiWJIiiCDM 
(^M) (CIO X 10 Mm 0:^cDA#$. 600 mJ / cm* 

u< {*^^^affljiaiiiax«9j*e)-:>/co -^^^u^i^v:^ 

>»f1^^c J: U -1f flmffl?L±-^::7''^ ^ f dna 

^^^a^ii/c^tt-f-^tta^. t^-'^X^ F DNA^'S 

T t' - X"?^ U V - A /j: ^cD?j-5Sf|*jH^ 

■^t^S«^STU/Co WS. U-^/Ml^^tfl\ U—lf 
M*fiitCC. ilffJM»l6CCj:f:)*D/cKP^ (^F^) 
*tlS^^t^S«^i)KA5i±/Co ^v;^^^^SfflJS^. 

0.2 M ^l^:^V-)\^^^t3: 0.5 % ^AigJUi^Cg^ UJl 

^A^c^t^/cjte^cD^JM^a^u/co 
[0 0 9 5 ] mMm 7 

ix:^c, &65(?^Dfi?>u-if»pxu/cffl«a^. ss. u-if 

[0 0 9 6 ] m^xmrn^t ur. ^sfeW5ip^cD:>5'i£^c 

c^O^S^^Cii^^'l^/cDNA-^'^X^ F^ffll^/Co 

[0 0 9 7 ] ^ v;^^^^^fflJ)a;&io X 10 Mm EHT^CO 
A^Sv 60 mJ / cm' CO U-1f U>-1f 

jfjozi^m^ -gptDWsaiii&iij^i'^/c^ ^>f^'a^> 

F DMA ^®:*3i±/c^5Et^^^t45f4-7'^^tf/§ffi 

mmmh. wt%mm^m\i^xmx^m\^^c:mi=^(D 

^JI^SI^U/Co 

[0 0 9 8] m^iS. mWS%htnWi^'^'0ly^'y¥(O 
[0 0 9 9 ] 1113^*. ^^^U-1fM«^r2SAUri^ 

Ei3 (a) mm(omm\^^.^.-^hx.ic 

gH^Ct:'> h^^t^ifro^^o 1113 (b) 



50 



.w<^i^si5^cM,t5^*r/cEif»^Kr^^o tufa 

[0100] mm\ 8 



(10) 



17 



[0101] h v:^rmm<D^m.mm^c%^hx:t.^i^ 

-mmt. 6o^80M3/rf rff->/-Co u-if»pxt*tcM 

JSM^S?^^ (0.15^ Pecto1yaseY23, 1% cellulase Ono 
zuka RS, 0.4MMan1tol, pH5.5) ^ P ^ •V' t''^' U 

\,>^Ct^Mtf>^^fc}^l(C 0.1% Fluostain TKi^j^^l:^ 
DNA i§^^^«f^gP--HfAb/c„ DNAi§M(C(^, CFP ^ 

[0 1 0 3 ] 114^^. ^^:^^^^m&mm<Dmmmmm^ 30 

ib) mm<Di>(D^mmytiBxmmLfcmmmmm 
[0 10 4] $^^c. 05^^. mmm^m^r^tm. 

[ 0 1 0 5 ] ^/c. H 6 sGFP cD-3Mtt^JM^^ 
zy^^m^^c^y) sGFP F?g^®^#AL'. 24nf5fl 

e«^^cm:)K;iisfe^r SGFP co^m^mmLfcmytmm 

[0 10 6] rj::^^. CComWUUol^Xlt. mMMM<D 
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mmmm^cu-^imM^rnhx. WL^m. isjs^ 

X^ 

[0 10 7] mmmQ 

mi^^xy'^:^^ mm (sgfp ^^t?) ^mxb. 24 
mmmmmc. m^mdkm^m\^>x sgfp (D^m^mm 

[0 1 0 8 ] S7fc*. ^^^^mmmmmmmu 

m(Dmmmmmm^mto msu. sgfp :7"^:^ 5 f 

m^mAi^. -M^mmbxi^^ct^m-r^Mx^ 
ho mm. mKosQ^^my'^y:^^ \'^'mitwmmx 
mmhx sQvp (Dmm.^mm\^tc^(oxhho 

[0109] 

\.>x. m'&(Dx-:>(omm^m^mmti,xm^>i>cti)^ 
[0110] :^mmi^^mm(DmKi^m^cxnu. u 

[0111] ^m^(o9\m^m(omKi^m^c^mt. 
[0112] if-%m<D9\^mw(o^K}fm^^n\t. m. 

[0 1 13] -^mm9\mm<oMK-n'mhc^\x\t^ m 

mi] mikt. u-'^-mmKJ:hmmm^--'mm 

mz] 122 (a) m^mmbfcmom^^^fjk 

(b) mnmim^to 
[Ei3a] msu. M<L^^u-v'mmxmxoxi.> 

h^M^fno. (a) mmcomm^cm}k^$>xfcm 
wm^nx$>h. 

msh] msu. miL^^u-^mmxmALxi>h 
^M^mb. (h) iit. mm<D[Hmitcm}^.^$>xfcmm 
mwMx^ho 

[Ei4a] isi4«. ^^:^^^mmm(ommmmmm 

^mU. (a) lit. ^v^^aSm^c^t^^T. SffiiJ 

Mil Ltci> cocomummmimmro 



(11) 
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[05} 05 mmm.^m&'r^tm. Fiuostain 
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[06] 06^*. sGFP 

[0 7] 07^^. ^^^^^mmmommmmwM^ 

[08] ms{t. SGFP t/'^J^^ F?gS^ziAU. - 






